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The results of ear l ier  work done under this grant, which 

were described i n  previous semi-annual reports , were published 

i n  the following ar t ic le  appearing i n  the September 15, 1967 

issue of The Physical Review: 

Relative Motion of COntiguous Surfaces o f  Mercury and Glass," 

Gay L. Dybwad and C. E. Mandeville, Phys. Rev. - 161, 527 (1967). 

Ten reprints of the ar t ic le  are enclosed w i t h  this report. 

Twenty seven written requests for reprints of this publication 

"Generation o f  Light  by the 

have been received t o  this date. 

A paper describing the research reported i n  the preceding 

semi-annual report was presented a t  the American Physical Society 

meeting held i n  Chicago on January 29, 1968. 

C. E. Mandeville, B u l l .  Am. Phys. SOC. - 13, 128 (1968).) An ar t ic le  

describing the research is  being prepared for pub1 ication. 

(Gay L. Dybwad and 

Microwave equipment (antenna, detector, and adjustable short) 

tuned to a wavelength of 2.3 m was purchased, and an attempt 

was made t o  observe radiation from rotational transitions of 

carbon monoxide, which is present i n  many of the mercury f i l l ed  glass 

spheres used i n  these experiments. W i t h  the present equipment, no 

such radiation could be detected, indicating that the radiation has 

an intensity less than 10 watts. Three centimeter microwave equip- 

ment was borrowed from the electrical engineering department. 

also showed an emission intensity of less than 10 
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watts. 

The mercury-glass glow effect, which is  the subject of these 

experiments, is dependent upon the trapping of electrons on the 

glass surface. The rotation of the ball separates these electrons 

from the then positively charged mercury pool. L i g h t  is  emitted 



when the electrons jump back t o  the pool , colliding w i t h  

residual gas atoms i n  their path on their way. Research has 

been conducted i n  the l a s t  six months which demonstrates an 

a1 ternative non-radiative path of return for the electrons. 

When the glass sphere i s  rotated very slowly, some of the 

electrons on the glass surface leak back t o  the mercury pool 

via surface conduction. When the surface i s  an excellent 

insulator and very l i t t l e  surface conduction takes place, a 

graph of the ultraviolet emission intensity i n  Geiger 

counts per minute versus the rotation rate is linear, as i n  

Fig. 1. When surface conduction occurs, deviations from a 

straight l ine are obtained. 

from linearity. The reduction i n  intensity i s  caused by 

depletion of electronic charge on portions of the glass surface 

due t o  surface conduction. The rat io  of the observed intensity 

t o  that predicted by a linear relation gives the percentage 

of the active area of the s p i n n i n g  ball which has a low enough 

surface conductivity relative t o  the rotation rate for a discharge 

to occur. T h i s  percentage is  graphed i n  Fig. 3; i t  represents 

the probability d i s t r i b u t i o n  function of the conductivities on 

the surface. The derivative of this curve gives the probability 

density curve as a function of the rotation rate; this is  

Figure 2 shows such a departure 
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represented by the dashed l i n e  i n  Fig. 3. Wide var iat ions 

( four orders o f  magnitude) i n  the surface conductivity o f  glass 

have been observed. As might be expected, t h i s  surface conductivity 

i s  very sensi t ive  t o  the s ta te  o f  cleanliness o f  the  surface. 

Signed 

Date d 9 ~  ' /q6P 
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